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	PART  1: Comments


	
	Reviewer’s comment
Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (Please correct the manuscript and highlight that part in the manuscript. It is mandatory that authors should write his/her feedback here)

	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.

	This work addresses a critical challenge in quantum science – maintaining coherence in complex quantum systems – by proposing a novel Quantum Resonator design. The authors combine a plasma-based quantum resonator, an auxiliary scalar field, and AI-driven feedback control to actively sustain quantum coherence beyond conventional limits. Successfully preserving coherence in a macroscopic or hybrid quantum system would be a significant advance for the scientific community, as it could enable stable quantum information processing, long-lived quantum states, and new tests of fundamental physics. By uniting concepts from quantum physics, plasma dynamics, and control theory, the manuscript opens an innovative interdisciplinary pathway; if validated, this approach could pave the way toward large-scale quantum devices that remain coherent and functional, an important step toward “the long-held dream of large-scale quantum systems that remain coherent”.
	

	Is the title of the article suitable?
(If not please suggest an alternative title)

	Yes
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.

	The abstract is comprehensive and well-structured, providing a concise overview of the motivation, approach, results, and implications. It successfully summarizes the novel idea (using an auxiliary scalar field and feedback control to sustain coherence) and highlights key findings, such as achieving stable phase synchronization and identifying a critical “tearing” threshold beyond which coherence is lost. This gives readers a clear sense of the study’s outcomes. No major information appears to be missing. If anything, the abstract could be enhanced by including a bit more context for general readers – for example, explicitly mentioning the plasma medium or the nature of the scalar field – but these details are present in the main text and the current abstract is sufficient. There are no extraneous elements; the abstract focuses on essential points and aligns well with the manuscript’s content. Overall, it effectively communicates the essence of the work.
	

	Is the manuscript scientifically, correct? Please write here. 
	Yes, the manuscript appears to be scientifically robust and technically sound. The authors present a solid theoretical framework (with governing equations and analyses) and complement it with detailed simulations. They derive and discuss key equations for the coupled plasma-scalar field dynamics and for the feedback control (e.g. analogies to phase-locked loops and entropy flow equations), which lends credibility to their approach. The simulation methodology is thorough – incorporating a hybrid fluid/PIC plasma model and a real-time control loop – and is described with sufficient detail. The results are convincing and consistent with the theory: for instance, the simulations show that with active feedback, the phase difference between the plasma oscillation and the scalar field is rapidly driven to zero (within ~50 ns) and remains near zero, whereas without control the phase drifts and coherence is lost.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
-
	The reference list is satisfactory in number and generally up-to-date. The authors cite foundational works (e.g. Everett 1957 for quantum theory of “relative state”, Zurek 2003 for decoherence theory) as well as recent relevant research (for example, Morrison & Huang 2023 on active coherence locking, and Degrave et al. 2022 on deep learning control of plasma confinement). The inclusion of contemporary studies like the 2023 Quantum Sci. Technol. paper and a 2024 technical report shows that the authors have situated their work in the context of current literature. The references cover key areas: quantum decoherence, control theory, plasma physics, and even information theory (Landauer’s 1961 work). One area where additional references could strengthen the manuscript is in demonstrating experimental or prior art support for active feedback in quantum coherence preservation. For instance, the authors might consider citing a recent experimental study in which real-time feedback was used to extend coherence or counteract decoherence in a quantum system (e.g., the experiment by Minev et al. (Nature 570, 2019) where a quantum jump was caught and reversed via active intervention, or other quantum feedback control experiments). Including such an example would underline that active control of quantum states is an evolving research area and connect the manuscript’s theoretical proposal to empirical efforts. Additionally, since the introduction mentions techniques like dynamical decoupling and quantum error correction, a reference to a review or key paper on quantum error correction or decoupling (to put those in context) could be helpful. These suggestions are optional; the current references are adequate and appropriate. All cited sources appear to be relevant, and there is no obvious omission of any crucial recent paper. The references are formatted consistently. I did not detect any uncited claims that required a reference – the manuscript properly credits prior ideas (for example, citing prior hints of machine learning in plasma control and earlier studies on scalar-field stabilization). In summary, the references are sufficient and reasonably recent, with room for a few additional citations only if the authors wish to provide broader context.
	

	
Is the language/English quality of the article suitable for scholarly communications?

	
Yes
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	PART  2: 


	
	Reviewer’s comment
	Author’s comment (if agreed with the reviewer, correct the manuscript and highlight that part in the manuscript. It is mandatory that authors should write his/her feedback here)

	Are there ethical issues in this manuscript? 

	(If yes, Kindly please write down the ethical issues here in detail)

None
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